Introduction: This paper reports the key findings of the Faculty of Radiation Oncology 2014 workforce census and compares the results with earlier surveys. Methods: The census was conducted in mid-2014 with distribution to all radiation oncologists, educational affiliates and trainees listed on the college database. There were six email reminders and responses were anonymous. The overall response rate was 76.1%.
Introduction
The Faculty of Radiation Oncology (FRO) undertook the fifth workforce survey of radiation oncologists and trainees across Australia and New Zealand in 2014. The previous surveys were undertaken in 1996, 2000, 2006 and 2010. [1] [2] [3] [4] The purpose of the 2010 survey was to create a faculty workforce database that could be updated regularly to analyse workforce trends and to create workforce models to predict future staffing and training requirements. 4 Hence, the 2014 survey built on the previous data and also supplemented information collected from the FRO facilities surveys and workforce projections.
For the first time, the survey was called a census which reflected the distribution to all radiation oncology members listed as active in the college membership database (life, fellow, educational affiliate, temporarily inactive, trainee and area of need practitioners).
A companion paper dealing specifically with New Zealand accompanies this one online. The census is included in Appendix S1.
Methods
The 2014 workforce census of all active radiation oncologists and trainees was conducted in July-September 2014. The questions were based on the FRO 2010 workforce survey and were discussed and tested by members of the Faculty Economics and Workforce Committee.
It was thought appropriate to replicate most of the 2010 questions as we wanted to establish workforce trends. However, the question on interest in systemic therapy was deleted. The principal author (JL) added a question on ethnic origin in this census.
The census invitation was distributed via Survey Monkey in July 2014 with six weekly email reminders. The census was closed on 10 September 2014. The decision was made to close the census at this date because there had been few responses in the last two email reminders. Hard copies were posted to those without an email address and to non-respondents at the end of the 6 weeks.
The number of respondents was different between questions because the census was configured with certain rules. For example, if a respondent identified themselves as 'fully retired', then questions about work place and work hours were omitted. Some respondents also did not answer every question.
The responses were analysed to highlight the known and emerging workforce trends. The analysis was done with IBM Statistical Package for the Social Sciences (SPSS) Statistics V19 (IBM Corp., Armonk, NY, USA).
Results

Eligible study sample
Radiation oncologists and trainees registered in the Royal Australian and New Zealand College of Radiologists (RANZCR) database as of 30 June 2014 were eligible and invited to participate. This included those who were overseas at the time. The census was thus sent to 439 radiation oncologists with responses from 330 (75.2%). Table 1 summarises the population and respondents. There were 112 responses from the trainees (78.9%). The total response rate was 76.1%.
A number of radiation oncologists identified themselves as being retired (n = 17). These respondents were not asked the questions pertaining to practising radiation oncologists.
An analysis of non-respondents was undertaken on member demographics, including age, gender and number of years as a fellow. Analysis revealed similarities between demographics and thus the results were not thought to be influenced by non-responder bias within any one category.
The category of educational affiliates is equivalent to the previous category of International Medical Graduates. These educational affiliates typically are: 
Personal and demographic data
The average age of fellows was 49.3 years with a median of 46.8 years (range 31.6-95.5). The educational affiliates had an average age of 49.1 years with a median of 44.3 years (range 39.4-68.7). Men accounted for the majority of radiation oncologists (n = 263, 62.5%), all life members and the majority of educational affiliates (n = 8, 72.7%). Men accounted for a small majority of trainees (n = 79, 55.6%) compared with women (n = 63, 44.0%). Most trainees were aged between 25 and 34 years old with one trainee aged over 45.
Most radiation oncologists were of either Australian (54.4%) or New Zealand (12.1%) ethnic origin, with a substantial minority of Asian (Chinese, South East Asian, other Asian) (13.4%) and Indian (7.9%) descent. No respondents identified themselves of Aboriginal or Torres Island descent. Thirty per cent of trainees were of Asian origin.
Radiation oncologists graduated from medical school on average 23 years ago (median = 22.0; range 8-48). A substantial minority of practising radiation oncologists held a postgraduate qualification (n = 66, 20.1%). This included 29 having an MD, 24 holding masters and 12 holding a PhD. With respect to trainees, nearly half of respondents (n = 51, 48.6%) held other degrees besides their basic medical degree including bachelors (n = 41), masters (n = 6), postgraduate diploma (n = 2) and doctorates (n = 2).
Practice location and work hours
Fellows worked at an average of 2.1 locations with a median of 2.0 (range 1-7). Figure 1 depicts the frequency for all practising radiation oncologists. Educational affiliates reported working at an average of 2.5 locations with a median of 2.0 (range 2-4).
The majority of practising radiation oncologists worked in the public sector (n = 131, 49%) with a minority working in the private sector (n = 38, 14%). However, a significant number worked in both public and private sectors (n = 100, 37%). All the educational affiliates worked in the public sector or a mixture of public/private with none working in the private sector only.
The largest proportion of the workforce was from New South Wales with the majority of radiation oncologists (n = 97, 29.4%) followed by Victoria, which had 65 radiation oncologists (19.7%). Table 2 gives the full breakdown. 
Frequency
Number of departments or pracƟces worked 
Work hours
The number of reported hours spent working at each practice location was summarised to provide the total number of actual hours and clinical hours spent per week (Table 3 ). There were significant differences between male and female fellows for reported actual and clinical hours per week, with men reporting an average of 45. Radiation oncologists in the private sector worked less average hours than their public sector or public/private sector colleagues (38.3 vs. 42.9 vs. 44.3 h, respectively; P = 0.042). Radiation oncologists in private practice spent a significantly a higher percentage of their time on clinical work than those in public or combined public/ private practice (87.6%, 78.6% and 78.8%; P = 0.003).
The reported actual and clinical work hours worked per week for radiation oncologists and educational affiliates was broken down by geographical location (Table 4) . Victorians worked the fewest average actual hours per week (38.3) and New Zealand members the highest (46.6), while New South Wales members reported the lowest average number of clinical hours per week (31.7) and Western Australians the highest (37.9). The one respondent from Northern Territory was excluded.
Radiation oncologists spent their working hours on activities as depicted in Table 5 . These figures do not exactly correlate with the previous estimate of 42 h/ week because they provide estimates from two different questions.
The median clinical hours per week for trainees were 36-45 h. Table 6 gives a detailed breakdown.
New cases, follow ups, treatment reviews and planning hours
Male radiation oncologists spent more hours per week on new cases than their female counterparts with an average of 7.1 h (median = 6.0 h) compared with 6.1 h (median = 6.0 h) (P = 0.001). Men also spent more time on planning with an average of 7.7 h/week (median = 8.0 h) compared with the women's average of 6.6 h/week (median = 6.0) hours (P = 0.016).
Respondents spent an average of 47.9 min (median = 45 min) per new case, 17 min (median = 15 min) per follow-up case and 10.1 min (median = 10 min) per treatment review case. Women spent significantly more time on each treatment review (average 11.1 vs. 10.1; median 10.0 vs. 10.0 min) (P = 0.026). Those working exclusively in the private sector spent more time on follow-up cases than their public or public/private sector colleagues with averages of 18.9 versus 17.2 versus 16.8 min, respectively (P = 0.043).
New Zealand radiation oncologists spent more time on new cases with an average of 57.5 min (median = 60.0 min, P = 0.001) and follow-up cases with an 
Supervision, teaching and research hours
Women spent more time supervising registrars per week with an average of 6 h (median = 4 h) compared with the men's average of 3.6 h (median = 2 h; P = 0.001).
Those working in combined public/private sector roles also spent more time supervising registrars compared with those working in the public sector or private practices with averages of 5.9 versus 3.8 versus 3.2 h, respectively (P = 0.023).
Those in private practice spent more time per week on treatment reviews than those in public or combined public/private practice (6.6 vs. 4.1 vs. 4.8 h; P = 0.01).
Other hours
Male radiation oncologists spent more time on department/practice management than women with an average of 5 h (median = 3 h) compared with 3.2 h (median = 2 h; P = 0.025). Male radiation oncologists also spent more time on jurisdiction/hospital/quality committees than their female counterparts with an average of 2.9 h (median = 2.0 h) compared with 1.9 h (median = 1.0 h; P = 0.007).
New patients per year
Radiation oncologists reported seeing an average of 246 new patients per year (median 250; range 20-600). The Australian figure was 248 new patients per year (median 250; range 20-600). Table 7 depicts new patients per year by certain variables.
Male radiation oncologists reported seeing more new patients per year than women with averages of 268 and 208, respectively (P = 0.001). Western Australian members averaged 354 new patients per year compared Figure 2 shows the overall distribution.
Generalist or specialist
The majority (n = 151, 60.2%) indicated they were specialists and the minority (n = 100, 39.8%) identified themselves as generalists. A significant difference was from South Australia with nearly all indicating they were generalists (n = 15, 93.8%; P < 0.001).
Almost three-quarters of those from private practice indicated that they were generalists, while two-thirds from the public sector or combined public/private sectors were specialists. Those of European ethnic origin were more likely to identify as a generalist with those of Asian descent more likely to be specialists (P = 0.040). Twothirds of respondents (n = 160, 65.3%) indicated there should be more focus on subspecialty practice. The four most common areas of subspecialty practice were breast, head and neck, lung, and gastrointestinal cancers in descending order.
Future practice
Three-quarters of respondents (n = 187, 74.2%) reported no intention to change their current work hours in the next 3 years, and over half of those who responded did not have an intention to retire in the foreseeable future (see Table 8 ). A small minority (10%) of respondents intended to retire within the next 5 years. In New Zealand, a quarter of the workforce intended to retire within 10 years and almost one half within 15 years.
Early career
A small minority of five respondents (1.5%) indicated a period of unemployment following their election to fellowship (all women). The majority became a consultant (n = 157, 47.9%) or completed an advanced training or fellowship position (n = 125, 38.1%) or undertook locum work (n = 41, 12.5%).
Trainee perceptions of radiation oncology as a career
A majority of trainee respondents were satisfied with radiation oncology as a career (n = 74, 70.5%). However, when asked if they would have reconsidered their choice of specialty had they known there might be an oversupply in the workforce, half of the respondents (n = 53, 50.5%) agreed they would have.
The top factors influencing career choice were interest in oncology patients, lifestyle after training, use of technology and lifestyle during training. The detailed results are presented in Table 9 .
Trainee duties and protected time
The clinical duties and overtime are outlined in Appendix S2. The reported 'protected' time per week was a median of 2 h. Sixteen per cent reported no hours per week of protected time and 22% had 1 h or less. The results are listed in Table 10 .
Part-time training
A minority of respondents reported working (or planning to work) part-time for a period of 12 months or longer during their training (n = 14, 13.3%). However, half of respondents (n = 52, 49.5%) reported that if given the option, they would prefer to do some training part-time. Women were more likely than men to wish for part-time training (P < 0.001).
Challenges associated with radiation oncology training
The most difficult aspects of radiation oncology training and sources of stress are included in Appendix S2.
The majority of respondents (n = 60, 57.7%) indicated they were not considering leaving the specialty. However, seven respondents (6.7%) reported that they were going to leave with the rest unsure.
Trainees future plans
The majority of respondents (84.8%, n = 89) reported that they plan to continue their career in radiation oncology, but a minority, 13 (12.4%) indicated that they were undecided. No differences were observed between gender, branch, country or age.
Three-quarters of respondents indicated that they planned on undertaking a fellowship year after training (72.3%, n = 73) and 24 (23.8%) were undecided. Those aged less than 30 years were more likely than their older colleagues to be planning a fellowship year (P = 0.045). The majority of respondents who reported that they were planning a fellowship year were doing so to either be more competitive in the job market (94.5%, n = 69) or to gain specific skills and expertise (94.5%, n = 69). One-fifth (21.9%; n = 16) indicated that it was required by the centre they would like to work at.
The majority of respondents (92.2%, n = 94) planned to have an academic component to their work. Of the eight respondents (7.8%) who indicated that they did not, they all noted that their primary interest was patient care, with two also reporting that writing papers was too time consuming or that they preferred not to do research.
Reasons for interest in an academic career included: interest in teaching (75.5%, n = 71), interest in clinical research (62.8%, n = 59), enjoyment of the academic environment (56.4%, n = 53), desire to practice in a large teaching centre (53.2%, n = 50), or interest in future leadership or administrative opportunities (41.5%, n = 39).
The majority of respondents were not bonded students (95.1%, n = 97).
Almost two-thirds of the respondents (62.7%, n = 64) agreed/strongly agreed that they would like a job that allowed them to pursue their subspecialty clinical interests with a further 29.4% (n = 30) neutral/unsure.
Of the 48 trainees (47.5%) who wished to work parttime during the first 10 years post training, 23 (47.9%) anticipated working 0.7-0.9 full-time equivalent (FTE). Almost one-quarter (22.9%, n = 11) were unsure what FTE they anticipated. Two-thirds (66.7%, n = 32) indicated family commitments as the reason for planning part-time work; half (50.0%, n = 24) cited lifestyle, and 41.6% (n = 20) cited maternity/parental leave.
Over half of the respondents (n = 60, 58.8%) reported that they intended to work in an urban department. Only three (2.9%) indicated an intent to work in a rural department. Over half (58.4%, n = 59) report a preference for combined public/private practice. One respond- 
Trainee concerns for the future
Participants were asked to identify their major concerns for the future. They were allowed to select more than one option. Job availability remained, by far, the major concern for 89.3% of respondents (Table 11) .
Comments by respondents
The last question allowed participants to add further comments regarding workforce issues. A small number provided comments including too many trainees coming through (n = 10), lack of consultant jobs (n = 5), suggestions for the census (n = 6), terminology (n = 3), the role of a radiation oncologist (n = 4) and reducing the number of new patients (n = 2).
Discussion
This was the fifth workforce survey of radiation oncologists across Australia and New Zealand, with previous surveys undertaken in 1996, 2000, 2006 and 2010. [1] [2] [3] [4] The first trainees' survey was completed in 2012. 5 The Economic and Workforce Committee and the Faculty noted the importance of doing regular workforce surveys, and it was thus resolved to do one every 4 years. It should also be noted that the results of the third survey in 2006 were not widely disseminated. Therefore some thought there was really a 10-year gap between 2000 and 2010 before useful information could be accessed for college purposes. This was too long.
A separate New Zealand analysis will accompany this article online partly because potential workforce issues may be quite different between the two countries. New Zealanders have also been keen to have their own data. This paper presents the data for all Australian, New Zealand and overseas radiation oncologist respondents and trainees.
The response rate was 76.1%. Email reminders were sent out weekly to help ensure this reasonable response rate. The recent American workforce survey had a 29% response rate among radiation oncologists and trainees. 6, 7 Similar surveys in the United States, United Kingdom and Canada have had response rates of around 50% and as low as 12%. [8] [9] [10] [11] [12] The data revealed 439 active members (fellows, life members, educational affiliates and retired members) on the RANZCR database compared with 396 in 2010. 4 The demographic data revealed the proportion of women in the workforce is increasing with them representing 37.5% of fellows.
The average and median age of fellows was 49.3 and 46.8 years, respectively (Australian figures 49.3 and 46.7 years), which was similar to 2010 (average = 49.4 years and median = 47.0 years). This might seem unusual as one would expect the workforce to be ageing, but a number of younger fellows have entered the profession. This is the first time a question about ethnic origin has been asked. Ethnic origin in the American radiation oncology workforce was highlighted recently because of the lack of representation of American radiation oncologists from ethnic minorities to deal with an increasingly diverse society. 13, 14 The work hours for radiation oncologists has also stabilised with an average of 42.7 h for fellows with the 2010 survey around 44 h and previous surveys up to 52 h. A surprising feature of the 2010 survey was that those in private practice averaged the least amount of hours at 40.9 h/week compared with those in the public sector or the combination. This trend has remained the same. The longer hours per week worked by Western Australians and New Zealanders reflected their relative shortage of radiation oncologists.
One of the more interesting and controversial areas is the number of new patients a radiation oncologist might and should see in a year. This single parameter in the past has defined a radiation oncologist workload more than any other. Some have highlighted that there are other important roles for radiation oncologists (communicator, collaborator, research expert, etc.), but nevertheless seeing new patients forms an integral part of a clinician's practice. 15 This topic was researched several years ago and an attempt was made to make a definitive recommendation. However, there was such controversy that the final report was labelled as a report on contemporary practice rather than a guideline. 15 The 2014 census showed a continual trend in a decrease in new patients seen per year, from averages of 342 in 1996, 300 in 1999, 275 in 2010 and 246 in 2014. Whether the decrease overall is due to an increased number in the workforce or other factors is unknown and beyond the scope of this paper. However, the optimal radiation therapy utilisation rate was recently revised down to 48.3%. 16 The report on Contemporary Practice outlined the Faculty's view that 200-350 new patients per year was appropriate for full-time clinical work with a lesser number for those devoting a significant period of time to administration, teaching, research and subspecialty areas such as brachytherapy/paediatrics/stereotactic radio surgery. Radiation oncologists may be seeing fewer new patients per year compared with before, but a recent study showed nearly half (48.5%) of respondents scored highly in one dimension of burnout and over a third (37.5%) scored highly in two out of the dimensions of burnout, which would qualify them as having burnout. 17 It was not surprising that those in private practice saw more new patients than their public sector or public/ private sector colleagues (average of 278 versus 223 versus 262 in Australia), but the disparity was not as high as some might think.
The hours per week spent on specific activities were similar to the 2010 survey. 4 The time spent on follow ups and treatment reviews were also similar to the 2010 survey, but time spent per new patient appeared to be less with 47.9 min on average (median = 45.0 min) compared with 51.9 min (median = 60.0 min) in 2010 (P = 0.023). 4 Whether this is a statistical anomaly or because of other factors such as improved documentation is a matter of conjecture. There are some who might have thought it might take longer to see new patients in 2014 because of patient demands, compulsory consent forms and complexity of cases.
The findings that women spent less hours at work per week, saw less new cases per year and spent less time on certain activities than their male counterparts can certainly be partially explained by a greater proportion of them being involved in part-time work.
The trend to subspecialisation continues with 60% considering themselves as specialists and one would expect that with increasing complexity of cases, specialised multidisciplinary meetings and complexity of contouring, this trend will continue. Two-thirds of radiation oncologists thought more emphasis on subspecialty practice was needed which was similar to 2010 (72.1%). 4 The minority of radiation oncology respondents (n = 25, 10.0%) intended to retire within the next 5 years. There are currently at least 20 trainees passing phase 2 examinations each year. It is unknown if this trend continues, whether the workforce will be able to absorb all these potential practitioners. However, in New Zealand, there may be a shortage of radiation oncologists with close to half intending to retire within 15 years. This may be exacerbated by the relative small number with even a small change in absolute numbers having a significant impact.
There were 143 trainees in Australia and New Zealand in 2010, compared with 142 in 2014. A major concern has been the potential oversupply of trainees flowing into the workforce. Job availability in this and the previous survey has been by far the major concern. These figures may partially alleviate this concern as it at least shows the trainee numbers are not increasing at the rapid rate documented previously. The period from the early 2000s to 2010 revealed trainee numbers increasing from 57 to 143.
The other relevant point to note was that 1.5% of members reported a period of unemployment prior to becoming a consultant (see census paper on radiation oncologists). This was actually less than in 2010 when 2.6% of members reported unemployment after passing their phase 2 examinations. This would suggest that trainees, despite concerns, are still managing to find employment at least in 2014. However, it is acknowledged that vigilance is still required on workforce numbers.
The majority of trainees were satisfied with their choice of radiation oncology as a career (70.5%), but this was less than the previous survey in 2012, which revealed over 90% satisfaction. 5 This current lesser proportion may be related to the fact that nearly half would have reconsidered their career choice had they known about the potential lack of job availability. The current census could have explored why 30% of trainees were not satisfied with their career choice. Since this has not been adequately explored in the current census, the responsibility may fall upon the Radiation Oncology Education and Training Committee and Directors of Training to explore this further. The high proportion of trainees satisfied with their network was almost identical to the previous survey (82.9% vs. 82.0%), but again further analysis of those dissatisfied with their network might be undertaken.
A report commissioned by the College on curriculum evaluation and training networks found high satisfaction with the curriculum and networks. However, dissatisfaction was expressed sometimes with the lack of communication within the network especially by those not attending network governance meetings. Trainees also thought that the level of clinical supervisor engagement was low. This was in contrast to the high level of engagement by training network directors, directors of training and education support officers. Some measures to address these issues include circulation of the minutes of meetings, having open meetings and targeting and training clinical supervisors. 18 A significant issue for trainees was protected time, with the last survey in 2012 revealing nearly half of trainees having one or less hours per week and over 30% having no hours, against the RANZCR recommendation of 4 h/week. The figures have improved, but there were still nearly 40% of trainees reporting one or less hours of protected time per week with 16% having no protected time at all. There were only 15% who hadapproval of research mentor; desire for part-time training; and sources of stress remained similar to the 2012 trainees survey. 5 The detailed data are included in Appendix S2.
Conclusions
The 2014 RANZCR FRO workforce census continued the accumulation of data and established some workforce trends from previous surveys.
The average age of fellows remains similar to the 2010 survey, as did gender distribution, working hours, number of practices worked, interest in speciality practice and time spent on non-clinical work. Radiation oncologists in private practice continue to spend less hours at work than their public sector or public/private sector colleagues. Radiation oncologists continue to see fewer new patients per year (average = 246) compared with previous surveys.
There has been a stabilisation of trainee numbers and there remained low unemployment after completion of training. Job availability remained the major concern and half of trainee respondents would have reconsidered their choice of career had they known about a possible oversupply in the workforce. One-third were not entirely satisfied with radiation oncology as a career, and a minority were considering not completing training. Protected time remains a significant issue for trainees although this has improved from the last survey.
It is hoped that the future workforce studies will continue and the data will be analysed further in relation to workforce requirements and demand for radiotherapy services. This will assist the FRO RANZCR to support its members and develop strategies to deal with workforce issues.
